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System Reference for Automotive application 

BD18330EFV-M / BD18332EUV-M 

Application note for design   
Abstract 

This document describes topics for Animation lamp design. 
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1-1. Features : BD1833x series

Product overview of BD18330EFV-M and BD18332EUV-M 
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Package

✓ HTSSOP-B54

✓ 1ch Buck Controller(Hysteresis Type)

+ 24ch Linear LED Driver(Integrated FET)

✓ Input Voltage Range ：4.5～42V

✓ LEDx Pin Absolute Maximum Rating ： 42V

✓ Maximum Output Current ：125mA/ch (Total：3.0A)

✓ LED Current Accuracy ： ±5.5%@60mA

（Ta=-40～125℃）

✓ Switching frequency：400kHz

✓ Output PWM Frequency ： 488Hz/967Hz/1952Hz/3904Hz 

✓ UART interface (Max. 1Mbps)

- Maximum 16 devices

- Output Current DC Dimming

- Output Current PWM ON Duty

- PWM phase setting

- OUT Pin Short Circuit Protection threshold

- Diagnosis  Enable function threshold

✓ LED Open Detection / LED Short Detection

✓ Fault diagnosis (FAILB)

✓ UVLO,TSD protection

✓ Built-in Limp Home Function 

Key Features

Target Applications

✓ Rear Lamps (+ Illumination)

✓ Position/DRL (+ Illumination)

✓ Turn (+ Illumination)

✓ 24ch Linear LED Driver(Integrated FET)

✓ Input Voltage Range ：4.5～42V

✓ LEDx Pin Absolute Maximum Rating ： 42V

✓ Maximum Output Current ：125mA/ch (Total：3.0A)

✓ LED Current Accuracy ： ±5.5%@60mA

（Ta=-40～125℃）

✓ Switching frequency：400kHz

✓ Output PWM Frequency ： 488Hz/967Hz/1952Hz/3904Hz 

✓ UART interface (Max. 1Mbps)

- Maximum 16 devices

- Output Current DC Dimming

- Output Current PWM ON Duty

- PWM phase setting

- OUT Pin Short Circuit Protection threshold

- Diagnosis  Enable function threshold

✓ LED Open Detection / LED Short Detection

✓ Fault diagnosis (FAILB)

✓ UVLO,TSD protection

✓ Built-in Limp Home Function 

Key Features

Target Applications

✓ Rear Lamps (+ Illumination)

✓ Position/DRL (+ Illumination)

✓ Turn (+ Illumination)
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1-2-1. Product overview : BD18330EFV-M 

  

 

 

  

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

1-2-2. Product overview : BD18332EUV-M 
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1-3. Schematic configuration example 
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❑ Step #9 

• Reference register setting example 

❑ Step #8 

• Register setting (Buck controller) 

❑ Step #4, Step #5 

• Minimum LED Output PIN Voltage  

• Calculate heat dissipation 

Item Provided by Min. Typ. Max. Note

VIN,EN voltage +B 9V 12V 16V Need VIN > 5.5V

LED forward voltage - 3V 3.2V 3.5V -

LED current / string - 90mA -

LED current / channel - 45mA -

LED anode voltage External buck 4.2V 4.4V 4.7V Provided by module

Item Information Note

Numbers of LEDs 72 -

LEDs/string in series 1 -

Numbers of layer of PCB board 4 Recommend 4layer

LIMPHOME function YES -

❑ Step #1 

• Specification Lamp design 

❑ Step #2 

• LED current settings 

• LED current in LIMPHOME function 

• LED current setting in LIMPHOME mode  

• LED current dimming setting 

❑ Step #3 (For BD18330EFV-M, BD18332EUV-M) 

• Ext components value for Buck controller 

• Combine LED channels 

• Split IC to reduce heat dissipation 

❑ Step #7 

• Register setting 

(PWM sync. Fail diagnostics) 

❑ Step #10 

• Layout 

❑ Step #11 

• Pre-caution 

• Adjust LED anode voltage 

❑ Step #6 

• Pinout connection (Open / Pull-up) 

2-1. Design flowchart 

 

 

Below flow-chart describes step by step design procedures. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2-2. Lamp Design Specification 

 

 

Extracting of design specification. 

Operating condition 

 

 

 

 

 

 

 

 

System configuration 

 

 

 

 

 

 

 

Design flow for BD18330EFV-M & BD18332EUV-M  

 

1st step : Specification of Animation Lamp design example 
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MODE REXTISET1
REXTISET

2

ILEDx

Requirement
Formula Register setting

Dimming  register 

value

LIMPHOME2-1

- - 0.045A

LEXTISET2SEL = 

“0”

*Datasheet p52

ISETSEL = 0

DIMMODE = 0 

DIMMODE = 1

DCDIM[3:0] = 0xB

DIMSET[7:0] = 0xC3

160kohm - 0.045A

*Recommend

ISETSEL = 1

DIMMODE = 0

DIMMODE =1

-

LIMPHOME2-2

160kohm 80kohm 0.090A

LEXTISET2SEL = 

“1”

*Datasheet p52

ISETSEL = 1

DIMMODE = 0
-

160kohm 80kohm 0.090A
ISETSEL = 1

DIMMODE =1
-

+ 12000

)

)

0.060 

0.060

+ 12000

2-3-1. LED current setting 

 

 

The table describes DC current settings in each modes. LED current dimming can be done by internal register setting. 

LED current setting by Modes *Dim ratio depends on register setting  

Note1 : Not Recommended Setting 

 

2-3-2. LED current setting 

 

 

The table describes DC current settings in each modes. LED current dimming can be done by internal register setting. 

LED current setting by Modes *Dim ratio depends on register setting  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MODE REXTISET1 REXTISET2
ILEDx

Requirement
Formula Register setting Dimming  register value

Normal1 - - 0.045A

ISETSEL = 0 (note1)

DIMMODE = 0

DIMMODE = 1 

DCDIM[3:0] = 0xB

DIMSET[7:0] = 0xC3

Normal2 160kohm - 0.045A

ISETSEL = 1

DIMMODE = 0

DIMMODE = 1

-

LIMPHOME1 - 80kohm 0.045A - -

= 0.045A

0.060 

0.060

)

)

2nd step : LED current settings  

 

2nd step : LED current settings  
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Item LED current DIM mode Note

LIMPHOME1 LED current 45mA DC/PWM dimming 100% fixed

LIMPHOME2 LED current 45mA DC/PWM dimming Set by register

LIMPHOME function flow chart

※ISETSEL=0 (Note 1)

2-3-3. LED current setting 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2-3-4. LED current setting 

 

 

If LIMPHOME modes are not being used, leave REXTISET2 terminal open sets LED current to Zero. 

 

 

 

 

 

 

2nd step : Register settings for LIMPHOME function 

 

2nd step : Settings Zero LED Current in LIMPHOME mode  
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Dimming function specification

✓ Individual 24ch DC and PWM dimming supported

✓ Current output PWM Dimming : 8bit *1

✓ Current output DC Dimming :  8bit *1

✓ LED abnormal detection Function : Open/Short
*1 : DIMMODE=“0” : PWM, DIMMODE =“1” : DC

LED current dimming formula

2-4. LED current setting with DC and PWM dimming 

 

 

Dimming function can be set by internal register setting. (Way of dimming, resolution) 

Can choice PWM or DC dimming which are required by system requirement. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2nd step : LED current dimming settings 
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①REXTISET

②Inductor 

③RSNS

④Output Capacitor

⑤External MOSFET Ron

⑥OVD setting

▪ Calculate these values

3-1. BD18330EFV-M external buck controller setting 

 

 

ROHM can provide design calculation sheet. Please contact our sales team. 

BD18330EFV adjusts its buck controller output voltage according to the forward voltage of the LED used in the design. 

For MOSFET, Diode, inductor and capacitor selection and calculation, 

please refer to the “BD18330EFV_design_support_sheet” document provided separately. 

 

❑ BD18330EFV_design_support_sheet.xlsx 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3rd step : Setting external components value 
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Maximum LEDOPEN Detection Voltage

Minimum SHORT Detection voltage

Ron x ILED

VLEDx = 1.80V

VLEDx = 0.4V

Target LEDx voltage

4-1-1. Minimum LED Output PIN Voltage 

 

 

Deriving available numbers of series LEDs per channel and index for heat deconcentration    

LED terminal voltage requirement  

1. 0.4V ＜ VLED pin voltage ＜ LED short detection  * 0.4V need for LED open detection (Including transient voltage drop) 

2. ILED ≦ 125mA pin voltage : Ron x ILED (Including transient voltage drop) 

 *Worst case is in maximum Ron. 

 

 

 

Thermal design 

▪ Thermal resistance  

 

 

 

 

 

 

 

 

4-1-2. Minimum LED Output PIN Voltage 

 

 

LED terminal voltage potential must be within below conditions for stable operation. 

LED terminal voltage requirement 

1. 0.4V ＜ VLED pin voltage ＜ LED short detection   (Including transient voltage drop) 

・Maximum LEDOPEN Detection Voltage = 0.4V 

・Minimum SHORT Detection voltage = 1.80V *LEDSH=0x21h 

2. ILED ≦ 125mA pin voltage : Ron x ILED (Including transient voltage drop) 

 *Worst case is in maximum Ron. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4th step : LED terminal voltage & Thermal design 

 

4th step : Estimate LED terminal voltage requirement 
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4-1-3. Minimum LED Output PIN Voltage 

 

 

LED terminal voltage requirement example 

VLEDx = 0.6V : ILED ≦ 60mA 

VLEDx = 0.8V : 60mA < ILED ≦ 80mA 

VLEDx = 1.0V : 80mA < ILED ≦ 100mA 

VLEDx = 1.2V : 100mA < ILED ≦ 125mA 

 

Reference data : Minimum LED terminal voltage 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4th step : Estimate LED terminal voltage requirement 
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Input

VMLD mini(Typ)(V) 3.6 VMLD

Vf 35mA(Min)(V) 3 at 25C

Vf 125mA(Min)(V) 0 at 25C

Resister(ohm)(Typ) 0 Typ

Resister(ohm)(Typ) 0 Typ

U2 Input 25C Output

Terminal LED current(A) VMLD mini(Max)(V) Vf(Min)(V) Resister(ohm)(Typ) Wiring parastic resister(Ohm)(Typ) VLED terminal(V) Heat dissipation(W)

OUT1 LED1 0.045 3.6 3 0 0 0.6 0.027

OUT2 LED2 0.045 3.6 3 0 0 0.6 0.027

OUT3 LED3 0.045 3.6 3 0 0 0.6 0.027

OUT4 LED4 0.045 3.6 3 0 0 0.6 0.027

OUT5 LED5 0.045 3.6 3 0 0 0.6 0.027

OUT6 LED6 0.045 3.6 3 0 0 0.6 0.027

OUT7 LED7 0.045 3.6 3 0 0 0.6 0.027

OUT8 LED8 0.045 3.6 3 0 0 0.6 0.027

OUT9 LED9 0.045 3.6 3 0 0 0.6 0.027

OUT10 LED10 0.045 3.6 3 0 0 0.6 0.027

OUT11 LED11 0.045 3.6 3 0 0 0.6 0.027

OUT12 LED12 0.045 3.6 3 0 0 0.6 0.027

OUT13 LED13 0.045 3.6 3 0 0 0.6 0.027

OUT14 LED14 0.045 3.6 3 0 0 0.6 0.027

OUT15 LED15 0.045 3.6 3 0 0 0.6 0.027

OUT16 LED16 0.045 3.6 3 0 0 0.6 0.027

OUT17 LED17 0.045 3.6 3 0 0 0.6 0.027

OUT18 LED18 0.045 3.6 3 0 0 0.6 0.027

OUT19 LED19 0.045 3.6 3 0 0 0.6 0.027

OUT20 LED20 0.045 3.6 3 0 0 0.6 0.027

OUT21 LED21 0.045 3.6 3 0 0 0.6 0.027

OUT22 LED22 0.045 3.6 3 0 0 0.6 0.027

OUT23 LED23 0.045 3.6 3 0 0 0.6 0.027

OUT24 LED24 0.045 3.6 3 0 0 0.6 0.027

0.648

Thermal resistance(C/W)

2S2P 26.1

DegC

Ta 85

Tj U2 102

4-2. Calculate heat dissipation 

 

  

Total power dissipation is estimated by Numbers of channels, LED anode voltage, LED current and LED forward voltage (Vf)  

LED terminal voltage is calculated LED forward voltage and LED anode voltage. Design parameters are numbers of channels, 

LED anode voltage, LED current and LED forward voltage. 

ROHM can provide the thermal calculation sheet. Please contact our sales team. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                            *Please ask about excel sheet 

Tj calculation example 

Ta = 85deg, VLED = 2.0V, delta Target Tj < 125deg 

     𝑇𝑗𝑀𝐴𝑋 = 𝑇𝑎 + 24𝑐ℎ ∗ 𝑉𝐹𝐵 ∗ ILED ∗  𝜃ja = 85 + 24 ∗ 0.6 ∗ 0.045 ∗ 26.1 = 101.9deg < 125deg 

*LSSDAC[1:0] = 0x02 =VFB = 0.6V 

 

 

 

 

 

 

 

 

 

 

5th step : Estimate heat dissipation example 
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4-3. Pinout connections  

 

 

Recommended  pin connections for stable operation . Do not use  VREG5  for CAN transceiver power supply. 

 

 

 

  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

・I/O Equivalence circuit  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

6th step : Recommendation physical terminal connection 
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4-3. Pinout connections  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

・I/O Equivalence circuit  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6th step : Recommendation physical terminal connection 
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5-1-1. PWM synchronization setting 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7th step : PWM synchronization function setting 

 

• Sync. Timing  is  synchronized by internal clock  

• All devices dim after internal sync. Time 

• PWMIN and PWMOUT function are able to adjust more sync. timing.  
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5-1-2. PWM synchronization setting 

 

 

Recommend to use PWM sync. function for Animation Lamp 

To reduce noise of power supply by PWM sync. function  

✓ Primary PWMOUT connects to Secondary PWMIN 

✓ Secondary PWMOUT connects to tertiary PWMIN 

✓ PWMFREQ[1:0] register is set by address 0x17 

✓ Initial frequency 488Hz. (0x0) 

✓ Recommend to set 488Hz. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7th step : PWM synchronization function setting 
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1. VIN_DEN＜ VIN

2. VIN_DEN voltage setting must satisfy above equation

*VLEDx : LEDx pin voltage

*VLEDOP : LED open detect voltage, 0.3V (Typ.)

*VLEDSH : LED short detect voltage, 2.0V (Typ., LEDSH=0x21h)

*VIN_DEN : Diagnosis Enable VIN voltage 7.0V (Typ., DEN=0x07h)

❑ AUTOOFF register = “1” Address 0x07 bit[7]

❑ FAILB = H (No error)

• FAILB = H (No error)

• Fault exist (LOPLAT, LSHLAT, CECERLAT)

• FAILB = L

• Fault removed

• FAILB = L (AUTOOFF resister = 1, FAILB is 

latched)

• “NO” UART Access > 1sec

• LIMPHOME2 

• Clear ERRCLR register Address 0x07 bit[4]

YES

NO

NO

YES

• CRC error exist

• FAILB = L

NO

5-2. Diagnostic Enable VIN Voltage setting   

 

 

VIN operating voltage for LED open detection and LED short protection 

  Set DENVOLT[3:0] according to VIN voltage to be able to detect VLEDOP and VLEDSH 

 

 

 

 

 

 

Setting for DENVOLT[3:0] register                        

 

 

 

 

 

 

5-3. AUTOOFF Function Detail 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7th step : Condition for enable diagnostics  

 

7th step : Descriptions of AUTOOFF function 
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5-4-1. Register setting for Buck controller 

 

 

Recommend to use DCDCSLSW function for animation lamp  

 To prevent from pulse skip in light load condition 

✓ Setting for BD18330EFV-M 

✓ Select Synchronous mode (DCDCSLSW=“1”) to stabilize the switching freq. during light load condition in 

animation lamp operation.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8th step : Constant pulse mode for light load 
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5-4-2. Register setting for Buck controller 

 

 

SSCG can reduce EMI noise 

To prevent concern from EMI noise 

✓ Setting for BD18330EFV-M 

✓ SSFM[2:0] to set sweep frequency and modulation rate ( SSCG OFF to 366.2Hz). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8th step : Setting register for Spread Spectrum Clock Generation function   
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5-4-3. Register setting for Buck controller 

 

 

PREBOOST function prevents LED flickering from load 

✓ Setting for BD18330EFV-M 

✓ Function to prevent the potential flickering during PWM / DC dimming. 

✓ Set and increase SNSN pin voltage before LED turn on. 

✓ PREBOOST[3:0] to set PREBOOST time. 

✓ OVDVOLT[3:0] to set the voltage at SNSN pin and Over Voltage detection threshold during PREBOOST period. 

Refer 5-4-5.Register setting for Buck controller. 

 

Setting register 

 

 

5-4-4. Register setting for Buck controller  

 

 

✓ Setting for BD18330EFV-M 

✓ Setting for Protection detection mask time during the soft start time of Buck converter. 

✓ LED open protection and LED short protection will be detected after SSMASK time. 

 

Setting register 

 

 

 

 

 

 

8th step : OVDVOLT & PREBOOST setting  

 

8th step : SSMASK time setting 
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RX

Softstart

DCDCPWM

SSMASK Setting Time

OVD Voltage Setting

VOUT 

voltage

LED Vf + LLSDAC setting

PREBOOST Setting Time

DIMSTART

PWMIN

PREBOOST

PWMDUTY Setting

PREBOOST Setting Time

0x00h/0x22h : DIMSTART

Internal 

signal

ILEDx 

Current

SSMAK time

5-4-5. Register setting for Buck controller 

 

 

✓ Setting for BD18330EFV-M 

✓ Protect over voltage during PREBOOST setting time. 

✓ FAILB status keeps “H” during PREBOOST setting time but protected by detecting OVDVOLT. 

✓ STOP switching during detect error. Restart switching after decreasing VOUT voltage. 

✓ PREBOOST voltage = OVD voltage during PREBOOST setting time. 

✓ SSMASK time (ms) include PREBOOST time (μs). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8th step : OVDVOLT, PREBOOST & SSMASK setting  
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5-4-6. Register setting for Buck controller 

 

 

✓ Setting for BD18330EFV-M 

✓ External MOSFET will be turned off to prevent its damage by detecting OCP.  

✓ DCDC OCP protection function normally un-latch mode. 

✓ OCPEN is to set enable or disable for Over Current Protection. 

✓ OCPLAT = “1”, FAILB = “L”, OCPERROR = “1” when by detecting OCP.  

✓ Stop DCDC output by detecting OCP. 

 

Setting register 

 

 

 

 

 

 

 

 

Error register 

 

 

 

 

 

 

 

 

 

 

8th step : Latch or un-Latch function for OCP 
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5-4-7. Register setting for Buck controller 

 

 

✓ Setting for BD18330EFV-M 

✓ SWOCP is Short to GND protection for SW pin terminal. 

✓ SWOCP is monitoring SW pin terminal shorted to GND or not every 10ms. 

✓ SWOCP operates in condition VIN – VSW > 1.0V (Typ.). 

 *VIN : VIN pin voltage 

 *VSW : SW pin voltage 

  VSWOCP : External MOSFET Over Current Protection threshold voltage 

✓ SWOCPEN = 1 : FAILB = L, SWOCPERR = “1” when by detecting error. 

✓ SWOCP is masked depends on hiccup time specification (10ms typ.).  

 

 

 

 

 

 

 

 

 

Setting register 

 

 

 

 

 

 

 

 

 

 

 

 

Error register 

 

 

 

 

 

 

 

 

 

8th step : Setting for External MOSFET over current protection 
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Minimum required VLEDx voltage

0.6V : ILED ≦ 60mA

0.8V : 60mA < ILED ≦ 80mA

1.0V : 80mA < ILED ≦ 100mA

1.2V : 100mA < ILED ≦ 125mA

5-4-8. Register setting for Buck controller 

 

 

✓ Setting for BD18330EFV-M 

✓ Setting LLSDAC[1:0] register for DCDC low level reference voltage. 

✓ VLEDFB is feedback voltage from Minimum Selector functional block. 

✓ VLEDFB is reference voltage to set minimum head room voltage for LEDx terminal. 

✓ Auto adjust LED Anode voltage by setting minimum headroom voltage as selected LLSDAC[1:0] register value. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8th step : Provide Dedicate LED anode voltage from BD18330EFV-M   

 



 

25/31 

Application Note BD18330EFV-M and BD18332EUV-M 

 

 

© 2023 ROHM Co., Ltd. No. 66AN058E Rev.001 

2023.11 

55 40 01 00 01 03 A1 Broadcasting: SWRST=1;

55 40 01 07 10 3F E2 Broadcasting; ERRCLR=1;

// device 0x0h; setting for Primary device

55 00 01 01 02 89 8B SYNCSET[1:0]=01; Enable primary device PWMOUT

55 00 01 02 AF 3B 08 OVDVOLT[3:0]=Ah; PREBOOST[3:0]=Fh;

55 00 01 03 A0 12 8A ERRMASK[3:0]=1010;

55 00 01 08 3F 08 68 SWOCPEN=1; OCPEN=1; CATHEN=1; TSDWEN=1; WDTEN=1; LOPEN=1;

55 00 01 09 FF 0B E8 LSHEN[7:0]=FFh;

55 00 01 0A 0F 26 E8 LSHEN[11:8]=Fh;

55 00 0C 0B 44 44 44 44 44 44 44 44 44 44 44 44 7B FE 0x0B~0x16: LEDSHTHxxxx=44h;

// no need to set if you use initial setting Address 0x17 to 0x23 (initial 0x00)

55 00 01 17 00 0C 7A LLSDAC[1:0]=00; PWMFREQ[1:0]=00; DENVOLT[3:0]=0h;

55 00 0C 18 00 00 00 00 00 00 00 00 00 00 00 00 2B B4 0x18~0x23: PWMDLYxx[3:0]=0000;

// LED Current Setting

55 00 0C 24 88 88 88 88 88 88 88 88 88 88 88 88 5A F5 0x24~0x2F: DCDIMxx[3:0]=8h;

55 00 03 30 FF FF FF 01 5E 0x30~0x32: PWMOUTEN[23:0]=FFFFFFh;

55 00 18 33 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 55 2B 0x33~0x4A: DIMSETxx[7:0]=01h; (PWM Duty=0.8%)

55 00 01 5E 00 05 96 LEXTISET2SEL=0; LIMPHEN=0; (No use LIMPHOME)

55 00 03 04 FF FF FF 0D 2E LEDEN[0] to LEDE[23]=Fh; (Do not use LEDEN for turn off dimming)

UART protocol : Sync , DeviceAddress , NumberOfData , Address , Data , CRCL , CRCH

Must write SWRST, ERRCLR very beginning

• OVDVOLT, PREBOOST value depend on design requirement

• Temporary value

• LLSDAC[1:0] value depend on LED current

• Temporary value is initial value

• SYSSET1 : SSCG is OFF setting

// device 0xFh; setting for Secondary device

55 0F 01 01 01 21 49 SYNCSET[1:0]=10; Enable secondary device PWMOUT

55 0F 01 03 AF 1A 48

55 0F 01 08 0F 08 A8

55 0F 01 09 FF 23 28

55 0F 01 0A 0F 0E 28

55 0F 0C 0B 44 44 44 44 44 44 44 44 44 44 44 44 5B 0C

// no need to set if you use initial setting Address 0x17 to 0x23 (initial 0x00)

55 0F 01 17 00 24 BA

55 0F 0C 18 00 00 00 00 00 00 00 00 00 00 00 00 0B 46

// LED Current Setting

55 0F 0C 24 88 88 88 88 88 88 88 88 88 88 88 88 7A 07

55 0F 03 30 FF FF FF FE 5E

55 0F 18 33 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 8D 2B

55 0F 01 5E 00 2D 56

55 0F 03 04 FF FF FF F2 2E

// LED START

55 40 01 00 04 C3 A2 Broadcasting: PWMPSYNC=1;

55 40 01 00 22 9B 8B Broadcasting: DCDCSLSW=0; ISETSEL=1; DIMSTART=1; (BD18333 need ISETSEL=1)

55 8F 08 4B 38 6E read device(0xF) error registers; “00 00 00 00 00 00 00 88 66 00” were read results from IC

55 80 08 4B F8 62 read device(0x0) error registers; “00 00 00 00 00 00 00 88 66 00” were read results from IC

• DCDCSLSW depend on load condition

• Temporary value is initial value

• SYSSET1 : SSCG is OFF setting

5-5-1. Reference register setting example 

 

 

 UART protocol: Sync, Device Address, Number Of Data, Address, Data, CRCL, CRCH 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5-5-2. Reference register setting example 

 

 

 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9th Step : Register setting example 

 

9th Step : Register setting example 
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6. Reference layout guideline 

 

 

ROHM can provide Layout guideline.  

Layout guideline for EMC mitigation *Need admin. number  

*More detailed layout guidelines are available. Please contact our sales team. 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10th step : Reference layout guideline example 
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BD18330EFV-M 

BD18332EUV-M 

 

 

Here shows part of the Layout guideline.  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

10th step : Reference layout guideline example 
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(1)

(2 ) (3 )

(3)

(1)

(2 )

Top layer from top view

Bottom layer from top view

 

 

Noise of the BD18330EFV is generated in the following locations and is transmitted to various components and wires on the board. 

It is important to pay attention to component placement and wiring to reduce noise levels. 

 

 

 

 

 

 

 

 

  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10th step : Reference layout guideline example 

 

Go to flow-chart 
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①

②

③

Top View

Noted: An improper layout can cause common mode noise of several 10~100 MHz.

①VIN side of CVIN ⇔ MOSFET Drain

②MOSFET Source ⇔ Diode Cathode

③Diode Anode ⇔ GND side of CVINあ

Mounting surface

Lower layer

SW

Avoid trace pattern and place GND plane 

SW(50pin)SNSP(53pin) SW(50pin)SNSP(53pin)

Top View
Side View

(２)(1) GND

 

 

(1)DCDC part 

1. The decoupling capacitors (CIN1, CIN2) should be placed closest to the MOSFET and the diode pins.  

   Less than 15 mm, and should be as short as 1 mm. 

   In addition, placing a capacitor 0.1 μF(CIN2) close to the drain of the MOSFET and the cathode of the diode results in 

minimizing the high-frequency noise. 

 

2. The input capacitors, the MOSFET, the diode, the output inductor(L2), the sense resistor(RSENS) and the output capacitor 

should be placed on the same side of the board and the connection of each part should be made on the same layer. 

 

 

 

 

 

 

 

 

 

 

3. Recommend more than 4 layers PCB for better heat dissipation and EMC performance. 

 

4. For 4-layer board, adjacent layer (Layer 1) to be a plane GND layer, make layer 2 to plane GND as well.  

  Place the ground plane in a layer closest to the surface layer where the input capacitor, the MOSFET, the diode and the      

inductor(L2) are mounted. 

 

5. Insert a GND line between SW (pin 50) and SNSP (pin 53) and wire them to the switching node with no adjacent wiring. 

  ・Wiring is surrounded by a GND pattern (1) 

  ・Adjacent layers of wiring should be GND pattern (2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10th step : Reference layout guideline example 
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(2)Analog part

Cap

(CREG_x)

VREG5(3pin)GND(2pin)

Parallel trace Less than 3mm

・Short trace the VREG5(3pin)-Cap(CREG_x)-GND(2pin)

・VREG5 trace pattern and GND pattern should paced on the same    

layer  and traced in parallel 

Recommend to place CREG_x on the right of IC and connect as Rohm 

recommended layout. Recommended estimated distance from 

terminal pin to capacitor edge is less than 3mm

Top View

Must

VREG3(1pin)

VREG3(1pin)

・ Leave VREG3(1pin) OPEN, also do NOT place any traces

BD18330

BD18332

Top View

Must

・Place GND pattern for each LED connection, lower layer of LED anode/cathode

BD18330

LED line

Place GND

LEDx

Avoid trace pattern and place GND plane 

TOP

Mid layer1

Mid layer2

Bottom

TOP

Mid layer1

Mid layer2

Bottom

Place GND

Top View

Side View

Must

 

 

(2)Analog part 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

(3)LED part 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10th step : Reference layout guideline example 
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M CU

DCDC

CAN

Tra nsceiver
BD1833z S eries

CAN

T ra nsceiver

VIN
RX

TX

LEDx

5V reg

BIN  Res istor

1. To realize higher accuracy of LED current, one solution is to read populated BIN resistor value on each LED boards

2. Read resistor value by ADC port of MCU. BIN resistor is same value as REXTISET1,2

3. Adjust LED current setting register in accordance with BIN resistor value information

*To minimize usage of ADC port, recommend to use same ranked LEDs

• ADC port to read BIN resistor value

• Send register value in accordance with BIN resistor 

7. Pre-cautions  : FAILB Pin 

 

 

All FAILB terminals can be pull-up to power supply. *Int capability of power supply. 

 

 

 

8. Pre-cautions  : LED Binning 

 

 

Example 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

11th step : Pull-up all FAILB terminal to VREG5 

 

11th step : LED current adjustment with LED flux Bin 

 



www.rohm.com

Notice

 

ROHM  Customer Support System

R2043A

The information contained in this document is intended to introduce ROHM Group (hereafter 
referred to asROHM) products. When using ROHM products, please verify the latest specifications 
or datasheets before use.

ROHM products are designed and manufactured for use in general electronic equipment and 
applications (such as Audio Visual equipment, Office Automation equipment, telecommunication 
equipment, home appliances, amusement devices, etc.) or specified in the datasheets. Therefore, 
please contact the ROHM sales representative before using ROHM products in equipment or 
devices requiring extremely high reliability and whose failure or malfunction may cause danger or 
injury to human life or body or other serious damage (such as medical equipment, transportation, 
traffic, aircraft, spacecraft, nuclear power controllers, fuel control, automotive equipment including 
car accessories, etc. hereafter referred to as Specific Applications). Unless otherwise agreed in 
writing by ROHM in advance, ROHM shall not be in any way responsible or liable for any damages, 
expenses, or losses incurred by you or third parties arising from the use of ROHM Products for 
Specific Applications. 

Electronic components, including semiconductors, can fail or malfunction at a certain rate. Please 
be sure to implement, at your own responsibilities, adequate safety measures including but not 
limited to fail-safe design against physical injury, and damage to any property, which a failure or 
malfunction of products may cause. 

The information contained in this document, including application circuit examples and their 
constants, is intended to explain the standard operation and usage of ROHM products, and is not 
intended to guarantee, either explicitly or implicitly, the operation of the product in the actual 
equipment it will be used. As a result, you are solely responsible for it, and you must exercise your 
own independent verification and judgment in the use of such information contained in this 
document. ROHM shall not be in any way responsible or liable for any damages, expenses, or 
losses incurred by you or third parties arising from the use of such information. 

When exporting ROHM products or technologies described in this document to other countries, you 
must abide by the procedures and provisions stipulated in all applicable export laws and regulations, 
such as the Foreign Exchange and Foreign Trade Act and the US Expor t Administration 
Regulations, and follow the necessary procedures in accordance with these provisions.

The technical information and data described in this document, including typical application circuits, 
are examples only and are not intended to guarantee to be free from infringement of third parties 
intellectual property or other rights. ROHM does not grant any license, express or implied, to 
implement, use, or exploit any intellectual property or other rights owned or controlled by ROHM or 
any third parties with respect to the information contained herein.

No part of this document may be reprinted or reproduced in any form by any means without the 
prior written consent of ROHM.

All information contained in this document is current as of the date of publication and subject to 
change without notice. Before purchasing or using ROHM products, please confirm the latest 
information with the ROHM sales representative. 

ROHM does not warrant that the information contained herein is error-free. ROHM shall not be in 
any way responsible or liable for any damages, expenses, or losses incurred by you or third parties 
resulting from errors contained in this document. 

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.

N o t i c e

© 2023  ROHM Co., Ltd. All rights reserved.

https://www.rohm.com/contactus

1)

2)

3)

4)

5)

6)

7)

8)

9)


